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MAGNETIC BRAKE LINEAR EDDY
CURRENT BRAKE

BACKGROUND AND SUMMARY OF THE
INVENTION

The mvention relates generally to a magnetic brake, and
particularly a linear eddy-current brake for rail vehicles.

Increased attention 1s being paid to eddy-current brakes,
particularly within the scope of the further development of
high-speed trains. The reason 1s that, since these eddy-
current brakes do not contact the rail when braking, they do
not wear out and can therefore be maintained at reasonable
cost. A short introduction into the technology of eddy-
current brakes for rail vehicles—whose function 1s based on
the law of induction—is found, for example, 1n the book by

Saumweber, et al “AET—Archiv fur Eisenbahntechnik”
(“Archive for Railroad Technology”), Hestra Publishers,
Volume 43, Chapter 2.5.2". Accordingly, eddy-current
brakes consist of an 1ron yoke with several pole cores.
Electric coils magnetically excite the brake such that mag-
netic north and south poles are formed 1n an alternating
manner. When the excited eddy-current brake 1s moved over
the rail—that 1s, when braking —, magnetic fields are
formed which are caused by eddy currents and which result
in the braking force.

The 1nvention 1s aimed at improving the construction of
eddy-current brakes.

The 1nvention achieves this goal by providing a magnetic
brake, particularly a linear eddy-current brake for rail
vehicles, which has a magnet yoke extending almost along,
the whole length of the eddy-current brake and which, in the
installed position, has a concave exterior shape at least
toward the rail.

The mvention 1s based on the recognition that the appli-
cation forces generated during the operation of an eddy-
current brake may lead to an elastic bending of the brake
(see FIG. 4). Furthermore, the rail may bend because of the
normal forces of the axles (see FIG. §; for example, in the
shunt area). In addition, the rail may, under certain
circumstances, be raised slightly 1 the area of the shunts as
a result of the attraction force of the magnets.

The above-described effects have the result that the air
ogap between the rail and the brake 1s not constant along the
total length of the brake. When the air gap 1s adjusted, the
minimal value 1n the center of the brake must be taken 1nto
account.

The 1nvention remedies this effect in that the concave
shaping results 1n a compensation of the bending 1n the sense
of an at least largely uniform linear course of the air gap.

Advantageous further developments of the invention are
found herein.

In the following, the invention will be explained 1n detail
with reference to the drawing, 1n which case additional
advantages of the mvention are also illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic representation of a first embodiment
of the 1nvention;

FIG. 2 1s a schematic representation of a second embodi-
ment of the 1invention;

FIG. 3 1s a schematic representation of the operating
method of the mmvention;

FIGS. 4 and 5 are views of the effect of the bending of the
rail and the brake according to the state of the art.
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FIG. 6 1s a schematic representation of a stepped embodi-
ment.

FIG. 7 1s a schematic cross section of a stepped embodi-
ment of FIG. 6 with stepped coils.

FIG. 8 1s a cross section mcluding a protective housing.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 will be described first. FIG. 1 1s a schematic
representation of an eddy-current brake 1 which has a
concave shape on its underside pointing to the rail 2 (such

as the milled-out area of the magnet yoke ranging from O
mm at the edge to 1-5 mm in the center of the brake). FIG.
2 shows a variant of this idea in the case of which the brake
1s plasmically preformed such that a concave deformation 1s
created toward the rail 2. As the result of the invention, the
cffect of the bending of the brake during the operation is
compensated 1 an uncompleted manner; for, 1f the brake 1s
bent during the operation by approximately 5 mm, it will be
virtually plane 1n the operation 1f 1t i1s correspondingly
preformed.

The concave shape preferably extends 1n a continuous
manner. However, as an alternative, stepped construction
can also be implemented as shown 1n FIG. 6; for example,
another stepped construction could be that coils 5 are used
on yoke 6 with pole cores 6a which have different heights.

In the case of the invention, 1t was also found to be
advantageous for the coils to be designed as individual coils
vacuum-cast by means of casting resin. Preferably as shown
in FIG. 8, a welded protection box 7 with a wall thickness
of from 0.5 to 1.5 mm 1s provided as well as an insulation
8 thickness between the coils 5 and the protection box 9 of
1+0.5 mm. On 1its underside, the pole core 6a projects 2 to
15 mm out of the protection box 7 and therefore also carries
out the function of a pole flange. Finally, 1t was found to be
advantageous to weld (a) the pole core 6a and the protection
box 7 together on their top sides 1n a flush manner so that the
yoke 6 and the pole core 6a have a flush contact while
maximally utilizing the winding space for the coil. A pole
pitch with t=170 mm=10 mm 1s also advantageous.

FIG. 3 illustrates that, as the result of the concave shape
(particularly in the shunt area), a constant air gap is formed
between the upper rail edge 3 and the lower brake edge 4.
In this cased, the brake 1s concavely preformed to such an
extent that, 1n the operation, it adapts to the bending-up of
the rail. This naturally does not prevent bendings of the rails
caused, for example, by bogies. However, because of the
concave preforming, an eddy-current brake 1s obtained
which approaches the i1deal pattern of a constant course of
the gap.

We claim:

1. A linear eddy-current brake for rail vehicles compris-
ng:

coils; and

a magnet yoke extending substantially along the whole

length of the eddy-current brake, the yoke having an
exterior shape which, mn the installed condition, 1s
concave at least toward the rail along with the length of
the yoke.

2. A linear eddy-current brake according to claim 1,
wherein the concave shape has a continuous course.

3. A linear eddy-current brake according to claim 1
wherein the concave shape 1s stepped.

4. A linear eddy-current brake according to claim 1,
wherein the concave shape 1s formed by milling-out of the
magnet yoke.
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5. A linear eddy-current brake according to claim 1,
wherein the concave shape 1s formed by coils of different
heights along the length of the yoke.

6. A linear eddy-current brake according to claim 1,
wherein the coils are constructed as individual resin
vacuum-cast coils.

7. A linear eddy-current brake according to claim 1
including a welded protection box with a wall thickness of
from 0.5 to 1.5 mm.

8. A linear eddy-current brake according to claim 7,
including an i1nsulation thickness between the coils and the
protection box of 1+£0.5 mm.

9. A linear eddy-current brake according to claim 7,
including a pole core which, on its underside, projects 2 to
15 mm out of the protection box and therefore also exercises
the function of a pole flange.

10. A linear eddy-current brake according to claim 9,
wherein the pole core and the protection box are welded
together flush on their top sides so that the yoke and the pole
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4

11. A lIinear eddy-current brake according to claim 1,
wherein the concave shape with respect to a plane 1n the
center of the brake has a depth of from 1 to 5 mm.

12. A linear eddy-current brake according to claim 1,
including a pole core which, on its underside, projects 2 to
15 mm out of a protection box and therefore also exercises
the function of a pole flange.

13. A linear eddy-current brake according to claim 12,
wherein the pole core and the protection box are welded
together flush on their top sides so that the yoke and the pole
corec have a flush contact while maximally utilizing the
winding space for the coil.

14. A linear eddy-current brake according to claim 1,
including a pole core and a protection box welded together
flush on their top sides so that the yoke and the pole core
have a flush contact while maximally utilizing the winding
space for the coil.

15. A linear eddy-current brake according to claim 1,
wherein the concave shape 1s formed by plastically perform-
ing or by a plastic deformation of the magnet yoke.
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